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DELAY TRANSMITTED ON INTERNET NETWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To insure service quality for IP 
network transmission traffic. 
SOLUTION: An IP network path used for IP packet 
transmission between a transmission side edge device and a 
destination edge device is identified, and bandwidth is 
virtually supplied to voice traffic. It is secured to meet voice 
delay requirement of a high priority by allowing a connection 
request for a new voice call based on residual free capacity 
after giving a priority to a voice packet. Also, a VP server 230 
maintains data about bandwidth capacity of each path segment 
in an IP network 205, the data of the bandwidth is supplied to 
a signaling gateway 250, it is allowed or rejected based on the 
quantity of empty bandwidth, and the decision of permission 
or rejection is notified to the transmission side edge device. 
Thus, guarantee about allowable delay and jitters can be 
attained without having to directly send a signal to respective 
IP routers constituting the IP network path. 
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(54) [mw<D%m -<^?—*y tm±&fc&£ixzmmz&mteh7*>yi?\zttLxv—¥x<7}&w&mki-z±&(z> 

(57) («EIE*) 

-Tr t^lt***t*. JJE±=^"C, IPii8f*l<Z)=§^f&±L_ 





•^a-y/t-/< (VPt-/<) £flnx:, »f(M^s'v ? 
confess ■. -^tyy^- F^s'VoBrTf, frlESSg 

.ttfBfrfBf^y v^-h^wrosre, «irc&£& 

[If 3 ] mrfESSS^ii C-C8MBiiJD(OiljiSfc*«5 

s/ i??*^ ^ r k k -*-«»#* l 

.[it*ii4] me&mmx'vVi*'*'* mu 
ss (po v-h<?x.^-e3bz>~k$:wmk-r2>m*im 

ft l ©^ffe, 

*5WiEipj^rt(0^3S:wS8S±ro9«rfEig@^®:^7 , c c h?t 



r : 




y h ?*w<©Br-c, A(rcipffp>i«>Aircffi«fc<o& 

OWIMBflMM* y if' V * *» 6 aSffl $ ti5 ftMBSflltc 

mm®&&.T\z»m-*z* i r ? -feisty- 1 zw&k-r 

$W#« i 

[fS#«8] JBflMN'^y MUgg^-h**^ (PC-? 

io ^^tfiPiH^iiD-csnnsyrA'^i'A^'gjis h 

SWE«««PC^- h^if^mrfEIP^^MIEIP^ 

<ogsg*a c-csi«tt-5MfE y r a-* y ^ff^e^ h 5 
iineipfisis t BaS-f s &m®mfo $> &m-t k^t-v? 

SJfE^S:/^^- hJH*«i»E*(t«PC-y— h 
^ * 4 k MfE^ifePC^- h ■> i CO Pfl ft 5 fu IE 
20 >J At^fiS h 5 K y ^ j!« * ii, n 

h r> x y <©Bf -e, smE«««pcy- h *^ *> e> itcK 

7 ; MIEv-^ y h **-Y<O0fT?, sufE^-© 

kzw&k-rzumo 

[is*jS9] sfejc : 8JiE->^y -virr—Yv^ 

[ff^iSlOl f v'a ^< (VP-^- 

50 *Jf 8 co^-feo 
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MTicmft-fz r £ tcBI-T 5 r £ 8 
[ff*iSl 3] " mrl£-ir— K'^fitBEiflK HWMBfUMPC^ 

Ticmw-tz r £ fcsi-f 5 r t zw&k-tzmxm 8 <r> 

pc<7*— h **-Y*>fe<z)a«E«*<osftllA*iT' , rv'>*i* 
v > e> ft 5 r. £ £«m* £ i-« if 8 co^ 0 
te^-K (STM) jmit&Sr 

ifl 4<73#)fe ) 

yu— -v/U^- • 7*n • y^S? (MPLS) 

[ft #* 1 7 ] «ffi«*©lIPLSA'-* *5flWEIB««PC 
h- ? a- ^ 1 8ME5S^fePC^— bt*.^ k<Dffl icm&cD 

fllO (73^f j£ 0 
[HM18] StTEVP^— ^<*sSfe(c, MIEV^y 

pc<^— h w ^<om«3Strcffi«<o<s«igo«r«Hi«s 

«r*-t-^<73ffi^*&-rsr t*«p»i:-f-'5fS*«l 0 

<73^fe 0 

[ff*«l9] **(OVP-!r— x«s*H6-f-*«[»<oHtt 
tS7r-^F K>-f^ (ospf) K^^T is&&L5ftib\£ 

SS*fl l o co;tr?£„ 

[0 O 0 1 ] 
[0 0 0 2] 

(PST) -"^ISP^^^ (Private Branch Exchange, PBX) 
jfifCtoTir-tf— r>£*LTV>3 0 riX&fflU, P^MgigcCTS 
mttLCDfc ib-Z?^ m^-< i/ =f-<Dffi<D /\s—Ts( -y-ST^rv 7 C73 
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5) o ^igc<735S3l:(73|S^^J«f^5^f-c^.5 7 v C* 
(l*(73£8M&tt:, 0ffc/jW»tt«:1r-jK— 

lfit8ri«S-C#5. r<73£5^, g$£g&l*ic7>£-C<73 
(4, 5ti$tl7t^(C^L-Cf— fcr*0>ft|t (QoS) * 

r £ «fc LV^^5S*«£©T^«IE3*uS. 

[0 0 0 3] IP-<— -*<73.Y>' h7-tf h-^Jft-f — 
*y N<73»|§6«j&/&g<73j|£*£ LT, IP-<-^0/u— # 

So 5£¥f4, r<73^«^IPffl-r^77^ h7^^* 

f HSfS<75SISTfT^C*Jtt5v'a:rttta*<73— ^(Cfe 
20 5o 

[0 0 0 4] 

(*«5n) . *JiO ? 4 1 F B Vi'-^<73F^-C$iJ«f-§-(73 
l*4r, 

h&^T(73y r^^eiS-eM:, (PSTN) ^ 

30 mft&mm (PBX) -C«fe*5KMi:*e>ncV>@iS£i? 
y^«3(BHas*4i-5 0 J: !> UttWKW:, 'T^^-^y 

^^^&<73IP^^fflv^T(73ei^tt. 

Ti&£&*l,, r(737tfe, IP^*fflV>-C<73SIS(4. a^F^i 
t?f±, I'^flfeWjgjgfr^^e^QoS (f— f^<73 

[0 0 0 5] 

—* v v-fxi b=>A< (ip) n±*eas4*i.**^tt<o 

®*Slcgcig;fcei£f-*H-5QoS (f— ^<73 0 0 dK) <73« 
40 liEfi, M{fffil^^v J 7 ? -'<-l'^.£55^3:5'^7 ? -'<'i'^.i:<7) 
W^IP^^s/ hfij^<733tfelcfflV^SIPiWaaS*»giJL, 
lPJW«K05#*««r*J*r h 7 1 y ^ \c# LXiR®.#)lz7 

^^s' mitte&pm- (fc.):tHfec73gg 

[£g@^h_gjby£j 0WitlV*x-xb>£. ^-<73IP^S 

K±tc»gnfcav^feg»cg<5i>^ff-ar-»-s r k x s 

m&ftm<n : &!* (fe£tmog@j£«gite^7fc_y£) 

f— s< (VPf— ^rfflv^T, IP/^P^(73«-S8S-tr^'> v 
50 hro^^afrgl-f-s^-^^^^n,, 
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IPA— ^^f-^^E^^i^^^^U^^Sti^o W 
[0 0 0 6] 

i^fiS»t^< (vpf— ✓<) 2 3 osrspjffl-f *^ 
^215 Mcqip« 2 0 5 fcSHfcfll**^ Hit 

4oV>Ttt. VPf-^2 3 0tt, #PC^— h rjr $, t> 

2 1 5 tmrn-rz^fi-v >^^— h^-f 2 

5 0 £iHt-r5o H2 t*5V^Ttt, VPf— v<2 3 0tt/ 
i/ty^-h^*^ 2 5 0 i:i«U rcOv-^y 

copc^— h 2 1 5t»tsv^tyy^-h!? 
*>r«MB36saeffs*t5o B3»c*5v>th\ vp-9— ^23 

[0007] KT-eft, il^COPS 

TN (Public Switched Telephone Network : 4£*ffi) [h] 
Sg^-Y^/^ #tj;t^ STM (Synchronous Transfer Mod 
e : HJBCa*- K) 1 0d*6««**b, IP 

^20 Sf^O/v— ^WcoSKSrfflv^T3ifm, WtWi*" 

^:/i^if&5v>tt:ny ^,ui LtHSf^ri 
t>x*$Z>o AnxT> *38WWu SJSt®c^^lPT f — 

ffiRoiPy*--*^* h?t sx^lc#Ltffl^5rii5 

h^OSSJIW*. SAC (Service Access Concentrator 
s) feSV^ilTG (Internet Telephone Gateways) 
Tt^^ttTV^PC^— h 2 1 5 <Dffi -Cftftteiri 

So PC>^— 2 1 5te. (HJK^-T 

[0 0 0 8] ^t!Jy^-h!)x^ 2 5 0ll Vi/ 
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i/^Mo PSTN (^*iH) ^BK^^yfift AS 

^t!Jy^fA7 (SS7) 4r/Bl/\ (til 
IPO^>- KaK>f>' h-^^PB^ — tiyi/ayf 
lO^^lC, ITU-T H. 323fe£^teir$/ ^Mte^a 
h=vu (SIP) *fflv>5o rofcabte, *sjr# 
— h 2 5 Oris, PC<y— 2 1 SCOMTigff 

io ztiz>?zxmti?m2o s^m^^^-rv^^mmm^ 

t>* <B*OPC^— h^:^ 2 1 5^>3f»C#ttOt/^y 

copcy- h * ^ t*w« y b^^^cm 

h^^^^fe^-f-SPC^— h!>ai^ 2 1 5tffi«(g# 

3^. ib^(dpc^— 2 i 5^saov^ty ^ 

20 B2tt, — 0(7)PC^— PCG#1C0 

^^sa^v^t y h^x^25o sr^-rs 

fli^, PCG#2, PCG#3, PCG#4t*t"^Si/^y ^ 

«#^>e36tt. TCP/IP-fe-x^a^rtOI^— lf^$tuTV> 
3IPI8 2 0 5 4:fflv>Tff*3r. it. »ft^ea6«i*«: 

[0 0 0 9] **8B©-O03»fftft»ittVPt-^ 2 3 

h^x-<21 5C03fT^7t^y h «rff "5T^--<# 

[0010] VPf— 2 3 0ft jB#«B«SCDff ffl 
^T. s/^y I'JfV—W^ 2 5 0 tC, '>fr< i fc — 

iBi^LT. iWWS^^A (NHS) 2 4 0«f 
So NMS2 4 0<7?«tgttS^»t*5V>Tja»-T?&S^. 
fcfcU **Wi^B8ii"ett, NMS2 4 0H, VPf— ^< 

50 2 3ot, ±a!coy ^^«f*«o»b«:ii*p-rsi6apo 
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[001 1] 0 1 ~3*Ctt, PC?— b 
PCG#l<kPCG#2<h CO mX'<DI?s<try b <D$fa&<D± £>COifH& 
B2 5 5^/T$ft5o &K2 5 5H, «t»WI!|*t?fc*/U 
— 9 2 2 0, #Jx.H, yu— # # 1 ^/u— ^ # 2 4:16 & 

s 0 a™^ 2 2oit ip^2 o 5<Dmmm\£#*<^x&%k 

Ji^u— ^<*iSir^> yh 2 2 5 &m^^xm±L£tiz> 0 m 
&v§2 5 5 h, ^tibWfcnmmm^—tifa&'Z'?* > 
b 2 2 5 ^fflv>x^$ti5 : ias:oss&y ^#foih$L 

So VPf— /<2 3 0lt ^t!i^-h!>x>f2 5 

9, fcf^6O«iiESr1S^co^7^<J0 h?t #Jx. 

[0 0 12] iRp^OSTM^Y ^^2 1 0^^/^-#-^pc^ 
— 2 1 5tcg!jK*n-CV>St^i:-rsi:. 

«r/flWT\ ^TOOPC^— h!>s>f2 l 5^Mt§ 

Aft^OW^^t-vy h$ftlC«#Ltft*5 B VP 
t-/<2 3 0H IPl8A~* 2 2 0 <h, rtbfe/U— *2 

2 o (DT^yvmm^—fW&'zy* ^ h 2 2 5 <^eastfe 

VP~?— ^2 3 0£S^T, IP»^2 2 0^ra 

o^&Kf-ioT^Topc^— h ?^-r 2 l 5©B^ 

3fo££;ft,5o ^-^ 2 2 o^ll/u-^^t/^ y 
h 2 2 5*^o#IHK*lc£oT!l*S*LS«P*«^ 

th, gffc tcaigg £ tt 5 py owfpt/ jaft # g * oa^- » 

2 2 gjgg^ 

M$tl6 0 PC'?— h**>T 2 1 5COBf 
XSig^a^^^^U — AfcSVMilP^-Jr* McfcfL 

t * ^ tc*f Lt^ LT** , ' a 9 <B# **4ri8ffitctt 
Jgft h7t s/^^*fbT^i-5r «k fe-e^So IP'<^ 

^ h^iy ^rtCOTOS(Type-of-Service) 7-f-^K*ffi 
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i^^jy hO**o^-Cf— tr*<B&HS# (QoS^ 

[0013] IPffl/l"— 9 2 2 0 t W^GDjg&g 2 5 5 <Dtz 
»fcfflV>feft54jj»l(6a6-fe^>^h 2 2 5^, 

*#««**S:»fc*v>»^>± H VPf— ^2 3 0tt, # 

10 COPC^- h#*>r 2 1 5tcSJ9 ^TfcJiT, BBiS*t*S^ 
yyV-bt?*.^ 2 5 Otcrcof]^ StfCO^T 

^«Sft«»*«HMI«r»fc-#-3k»teip«2 0 'stcifiJUD 
i:^Hi:$tuS^fi«:tfgL-rSo r 5 IT, VP. 
t-^2 3 0«rfflV^ **T\ *#*n«lH#««0 

oarsrip* 2 o 5rtio^tyw- 

2 5 0ttffiS<Z>^rc0PC^— b*7=.<< 2 1 500^ 
20 X-mmcy-tf- ht5:i*prj|4t|lrpf«oft^(BSt 

2 5 0HSS7<kH. 323/SIPi: cofflco V — 

^- 2 l soBfl-eiSfT+^jft^ix^^lHSk 

^^ 2 5 0^fflV>T«^COPC^-hr>^^2 1 5 36Sffiff 

$tis^ r<£>^tt, ro^t!) ^stf?— b*?=.4 

2 5 OH, fifeOOPC^— h^^-Y 2 1 5 (H 2 CO||JS0»JT* 
30 ttPCG#2. PCG#3, PCG#4) Offl-CiifT + OftjKSiXfcl* 
<Z)«*fci&Wi-Sfc«>^fcfflV^feix*. 
[0 0 14] ±S6oj:5^. vp-^— ^^2 3 OH, $6) 
(C, NMS 2 4 0 ^CD^T^T r — 9*t£&*Z>* NMS 2 4 0 

h, ipffl 2 o s <nmmm<o®.m, m<n%m%t^mm 

Sfc^^fflV^JlS^^iWs^ hn- ^TfeSo NMS 
2 4 OH, # 2 2 0 b* s^ir— S?43J:tf«#«:* 

mu' s^^y ^^v^>2 3 5 ^itroifi 

*T**43 *tB«*i-S. ^^c L., NMS 2 4 0 H, PC^- 
40 h fir*^f 2 1 5 <733f"C60»ffc **0«*K*H-*« s '3r/ 

ffi«co«fcS4r»J»feSv^tt1?a-f ili*v\ NMS2 
4 OH, IPffl2 0 5Oh^n^ ^S, BStP**^ 
BBi-5«**VPf— ^2 3 0tC«t^b, VPf*— X2 3 0 
H, rco(f«S:fflv>-ce#0^ffi«rM»fU, lP«rtT? 

SiSftSS'&H, m*NMS2 4 o tcil^q-rSo A— 
f^y/TA^yXA^H IPy^^rs/ hSrteSH" £ 

ls#TJ\sdty XACOS^Ofieffliiit^SimH, IP^^ h 
50 17 — *^^»»tc4b"V>-CHJB*p-CfeS 0 K»W*^IB 
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H V&9 fr*S * - W teifcfc + w £ a* -e * ft v >^ 
tt, VP-fr— 3 OH, IHrt^lWSOJKSSrSWSilUS 

[0 0 15] **WOKW<fc»6Mtt. PSTN^^i 
>-^y— h 2 5 0 tOW^ttjR^BSS^^ 

sftfcas* $:mw\±, pc (^^ MaB8)'jipiom-c«B 

£rf-7K— h-f-Sfd^^ PSTN*^ ^«rfrL"CPCjfH£S 
tt, VPt~/< 2 3 0 ^ iy^t D y h ^7 x>< 2 5 
fc y ^<£>fc*te^ PCG • ^0 . pCGjgK^io-CiKlli * 

ftftv>fc£>K. pc (^5/ h@!S) h^-T^Bf"? 

[0016] pc }>[h3K) 

fcfl44*E|ftU Ps™*»6««**tfc**tf*S-a:*r.i 

t>%;t^*L$ 0 r5ux> vn-wtrv— hp** 2 

5 0£^UTPC</— h!)xY23 OOgf^COP^CO^^W 
a«rMWbi"S^i, PSTN3&^6*«SttS*^r 

*^h9t:y^^*M-5<Sa^9'f'<— MH (Virtual 
Private Networks) ^H^t^r^tT^^o 01=9, 

lt*><oy>c K^y r^— tr^*!MW-«r it>t?#«. 

f— tf * ^ n ^ £J»R*<0 pj^fr i o Ttt* Wt? 

sm» pbx) m<DV—^^yy^-<- h^m<D 



(6) 2000-196664 

10 

[0 0 1 7 ] fcM77'('<— hm&m^-Z, C7>fKxy 

r*^i^— *fc«vNr±i>-— hr^^n^>f y36*6«tt* 

— * 2 2 0CDS,«^V>TV>^^S^ffl^T, «SESnfc 

[0018] rn&^-^n sd*.-c. =§-^9*. 
^>**3i7D- joitf/fesv^ttfes^— ^^^^ 

■[*f+*t^ 3 F** f V'^Q (Weighted Fair 

Queing) if— fcT ^<D^^T A^rfflV^T , ^n— x ^ ^ 

[0019] i3 IC*5V^-CM\ VP-^— ^< 2 3 0ft <S« 
77^^-bM&M^*-i?* (VPNRM) tttffll/^ 

;u=fyXJ»&mm-tZ>^tX\ (1) «*a5f— fcT^CD 
40 ^5r<ttcJnx. s (2) ^rto^n— co/U— v^^r 

^fl^^So VPf— ^2 30ft iRBT'y'C^-hM 
&m-**-V>* t LtilU ro5>W«*«rlP»I2 0 
SrtOfll^COA'— ^ 2 2 otr^f u 1H^— * 2 2 0 
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s^7Y^<- bm^^-rv 7 o t isX^zti 

s 0 ms^TF-rfam^y^^- bm^-rv v^mss2 

7 0^ »R<afc#Ofc<0-C*>9. S3£#K:fc^ 

tf. NMS (ifi'>^fA) 2 4 0 £fflV^m£rfT& 
5^£fcT*£S 0 V>o7tAy, jB/I'— * 2 2 O^Mt-^fl 

££;ftSo 

[0 0 2 0] Q 1 - 3 khvr 9 > *^^*h*-afifflir 

TPSTN (^*«) y^fcSv^^u^i^f- (Si 
M^lt?tt, STM^ 1 0) ✓ < staff- 

s' £ U-CIP/83 2 0 5£*tjffl LTt^- hfSrtfc^ 
So fi^T, ffWcWtSiRfi^?^^- MB** 

/u-^ 2 2 0 *fflv>tarict5 r iis-e# So oi§=9> 

Sfc&tc. VPU— 3 0 kfflsis— # 2 2 0 <k<£>Pfl*c 

(^8f*i^ofP"5r/JEIfe<^*JWtt, vpf— x<2 3 orttc^r 

^-h^x-f 2 5 OHl^t, PC^-h^^.^ 2 15}: 

[0 0 2 1 ] El4*5«fctfE]5rt:. PC (^s/ MhJSS) ^ 
- h 2 1 5 <DT%\cm*LZ*ltz.m&-77'('<— bM 

c = ttU (3 10) 

W=*IJfflRl^fcf> higjg (ABR) feSV>^ft#^T f - 

?\ctt\^xmcmmx*% zwc'bmmfe (3 1 s) 

C-W = **aW»OBtt^5pJfflSix*»#«* (3 2 
0) 

2 5) 

C-W-D a = IV»a#J#^B»K^*TI»l8!«[ (3 
2 5) 

Bt(ni) ^WSiSnSQoSSrWofiffl^?^^— KHVP 
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j^-bmnQ 

[0022] fcm^y^^- bmvPKjcm-ZftfrteW 

<o&& h&isjr-rv b 2 5 oco 

t^TVfZ 5 oa>e>®fr£*l£o KiB^S^-Y^ 
10 — bffl (VPNi ; r^t\ i = 1 , 2. 3. . . . K) »C 

2 5 OO^fT^e — ^ SftSo *7^7*3 5 5»C*5V^ 

— HlHVPNiO#««iS**#««»l9a-C (Qi) £S 
y hSftfc*ffcWB:a»Sft5. 

-i^^^-hfflVPN^^ffi^ft^^I^I^ST (Q 

*T,S 0 5/^3 6 0tC*5V>"C, 153&^^-<— h^VP 
20 Ni<D#««ttffl**S«ffc*WtS«bfcaK. 0- (C 

-w-D 2 ) (Z)i/y^|:/iSrt^fffl$Wi^ 

VPNi<50#«ta£ffl*as (C-W-D 2 ) <£!9;k#<ft3 

JJtfc, ^5/^3 6 5^ff 

£ftS Q -x^-y^s 6 sicisv^'C. W&^y^^—bm 

VPNiCD«r«Bffiffl*iS (C-W-DJ (C-W) 

-f^— bMv?Ui\ctti-z&±?j:W(D&fecD y b 

^^^^3 7 OlCjol^T. -Kffl-<^^-<— hfflVPNi 

^5-f^-hjBVPN*^#*«fitffl** s (C-W-D 2 ) 
(C-W-Di) ©l/y^mttts-t^fffl* 
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